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Abstract 

Newly acquired material of Cyprideis torosa (JONES, 1850) from 
Silhouette Island (the Seychelles) is compared with material from 
The Netherlands, Belgium, southern France and Egypt. Several 
taxonomically relevant features are discussed, such as the shape of 
the valves, the presence of a postero-ventral spine on the right valve, 
the morphology of the hemipenis, of the medial seta of the 
antennule, and of the male right first leg. It is shown that the two 
hemipenes of C. torosa are asymmetrical. The differences between 
specimens from the Seychelles and other C. torosa populations are 
discussed and the distribution of the species in Africa is illustrated. 
It is concluded that C. torosa is a very variable and widely distrib¬ 
uted species. Although C. torosa is considered to be a well-known 
ostracod spcies, many questions regarding intraspecific variability, 
distribution etc. remain unanswered. 

Key-words: Ostracoda, Cyprideis torosa , Africa, zoogeography, 
Seychelles. 

Introduction 

Cyprideis torosa (JONES, 1850) is a common brackish water 
species, occurring in Europe, west and central Asia, and in 
Africa. Information on the occurrence of the species in Af¬ 
rica, with exception of the Mediterranean zone, however, is 
limited. New records of the species in Africa are therefore of 
particular importance. In July 2001 Dr. Justin Gerlach col¬ 
lected brackish water ostracods on Silhouette Island (the 
Seychelles). The sample contained one single species, which 
in this study is identified, with some reserve, as Cyprideis 
torosa. Because of the geographical position of Silhouette 
Island (4°35' S, 50°40' E) this new record would be the first 
of the species south of the equator. To check the identifica¬ 
tion, the material of the Seychelles was compared with mate¬ 
rial of the same species from other localities. Furthermore, 
the general distribution of Cyprideis torosa was reviewed. 
Especially the distribution of the species in Africa is docu¬ 
mented in detail. 

Material and methods 

The following material of Cyprideis torosa was used in this 
study. 


1. Texel (The Netherlands), “Zandkes” claypit. Leg. K. 
WOUTERS, 1st May 1977. 

2. Knokke-Heist (Belgium), creek “Hazegraspolder”. Leg. 
F. FEERS & M. ESPEEL, 1st June 1981. 

3. Camargue (S. France), Etang de Malagroy. Leg. K. 
WOUTERS, 26th July 1976. 

4. Lake Qarun, Fayum (Egypt), SE tip of the lake. Leg. L. 
Triest, 23th May 1986. 

5. Silhouette Island (the Seychelles), Dauban Marsh. Leg. J. 
Gerlach, 11th July 2001. 

All material studied is deposited in the Ostracod Collection 
(numbers O.C. 2496-2529) of the Royal Belgian Institute of 
Natural Sciences, Brussels (Belgium). 


Distribution of Cyprideis torosa 

The euryhaline ostracod Cyprideis torosa first appeared in 
the Late Miocene (VAN Harten, 2000). It is the only survi¬ 
vor of a large number of fossil species and subspecies that 
have been recorded from the Neogene of the Mediterranean 
area, the Paratethys in particular. It may well be a daughter 
species of the ubiquitous species in the “Lago Mare” of the 
Mediterranean Messinian, Cyprideis agrigentina DEC1MA, 
1964 (van Harten, 1990). 

The Recent C. torosa is a common species in shallow 
anomohaline waters in western and southern Europe, i.e. 
Mediterranean coasts, including Mediterranean Isles, and the 
Atlantic coasts of W and NW Europe. The species is also 
known from Eurasia, Central Asia and SW Asia, for example 
in the Black Sea, Caspian Sea, Lake Aral and Lake Issyk- 
Kul, and in China. Zhao & Wang (1988) comment on the 
presence of Cyprideis torosa in China. They emphasized that 
the species is conspicuously absent along the Chinese coast, 
and that it is probably replaced by the endemic species 
Sinocytheridea latiovata Hou & Chen. In 1993 the same au¬ 
thors reconsidered the distribution of Cyprideis torosa in 
China, and concluded that (p.674) this species “has been 
widely encountered in W. China, such as in he Miocene of 
the Tarim Basin, and in the Pleistocene of the Qaidam basin, 
but never in East China. The eastern boundary of its distribu¬ 
tion probably lies near Yunchen and Yuxian, where both 
Sinocytheridea impressa and Cyprideis torosa can occur in 
deposits, but rarely together in the same assemblage”. 
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The northernmost locality of the species is Dalnye Zelenski 
(E. of Murmansk), Kola Peninsula, Barentz Sea (Aladin, 
1989). The easternmost record is the Qinghai Plateau (N.W. 
China)(YANG, 1988). The southernmost locality in Asia is 
Loharwada, 9 km east of Charki Dadri (28°26’N, 76°16’E), 
District Mahendragarh, N. India, where the species occurs 
abundantly in subrecent deposits (Bhatia & KHOSLA, 1977). 
The most western locality is Iceland, where the species was 
found living in waters associated with hot springs by Klie 
(1938). 

The species also occurs in Africa (see further). Along the 
western coast, the southernmost locality is Joal Beach, 100 
km S. of Dakar, Senegal (Witte, 1993), and in eastern Af¬ 
rica, the species has repeatedly been reported from Lake 
Turkana, Kenya. The new record from the Seychelles consti¬ 
tutes an additional locality situated in the Indian Ocean, at 
4°35' south of the equator. 

It is generally accepted that Cyprideis torosa does not occur 
in the Americas (Sandberg, 1964, Kilenyi & Whittaker, 
1974). 


Cyprideis torosa in Africa 

The species is common to very common in northern Africa in 
a large number of Mediterranean and in some inland locali¬ 
ties, in Morocco, Algeria, Tunisia, Libya and Egypt. A spe¬ 
cial locality is Lake Qarun (Fayum, Egypt) from which 
BASSIOUNI et al. (1985, 1986) reported Cyprideis sohni 
BASSIOUNI, 1979. The material studied in the present paper, 
however, shows that the Cyprideis species in Lake Qarun is 
C. torosa. 

Along the western coast, C. torosa occurs on the Canary Is¬ 
lands (Baltanas & Garcia-Aviles, 1993, Beyer et al ., 
1997). Further to the south, the species has been recorded 
from Senegal and Gambia. (CARBONNEL, 1982, CARBONEL 
etal., 1984, WITTE, 1993). The southernmost record in conti¬ 
nental Africa is Lake Turkana, Kenya (Klie, 1939a, 
Lindroth, 1956, Kilenyi & Whittaker, 1974 and Cohen, 
1986). Kilenyi & Whittaker (1974, p.31) restudied a male 
specimen, with soft parts, from Lake Turkana and confirmed 
the identification as Cyprideis torosa. 

Apart from these recent occurrences there are some records 
of the species in Quaternary deposits. Gram ANN (1971) 
mentions Cyprideis torosa pertorosa and Cyprideis torosa 
subsp.? from the Danakil depression in Ethiopia (1). Further 
African Quaternary records are (2) Monastir in Tunisia, in 
Tyrrhenian marine sediments (WOUTERS, 1973), (3) Wadi 
Shaw, NW Sudan (Kempf, 1986), (4) the N.E. Nile Delta in 
Egypt (Pugleese & Stanley, 1995), (5) Lake Manzala, Nile 
Delta, Egypt (SLACK et al ., 1995), (6) ancient lake deposits 
(Lake Paleomoeris), SW of Lake Qarun, Fayum, Egypt 
(Boukhari & Guernet, 1985), (7) the Sudan (Schoning, 
1996) and (8) the region of Hodh, SE Mauritania, in 
lacustrine deposits, in an archaeological context (FERRE et 
al , 2001). 

There are other Cyprideis -species in Africa, namely 
Cyprideis remanei Klee, 1940, Cyprideis nigeriensis 
OMATSOLA, 1970 and Cyprideis limbocostata HARTMANN, 
1974, occurring along the western coast of the African conti¬ 


nent. Hartmann (1974) considers these three species to be 
closely related. 

The genus Cyprideis is completely absent along the eastern 
coast of southern Africa, because, as HARTMANN stated 
(1974, p. 269), the genus Cyprideis is replaced here by the 
genus Sulcostocythere. 

Furthermore the genus Cyprideis occurs also in Lake Tan¬ 
ganyika. During the last decade a number of species, belong¬ 
ing to the Cyprideis species flock, have been described, 
namely C. mastai WOUTERS & Martens, 1994, C. 
rumongensis WOUTERS & MARTENS, 1994, C. spatula 
Wouters & Martens, 1999, C. profunda Wouters & 
Martens, 1999 and C. loricata Wouters & Martens, 
2001. 


The Seychelles record and discussion 

The material from Silhouette Island (the Seychelles) was 
compared with material from the Netherlands, Belgium, 
southern France and Egypt. 

The valves of Cyprideis torosa from Silhouette Island differ 
in some respect from other C. torosa populations. First, the 
valves are somewhat more oblong (especially the males), and 
have parallel dorsal and ventral margins (PI. 3, figs 4a-d). In 
the Belgian and French material (PI. 3, figs la-d, 2a-d) the 
dorsal margin is tapering towards the posterior. The Egyptian 
material (PI. 3, figs 3a-d), however, takes a somewhat inter¬ 
mediate position, in having nearly parallel dorsal and ventral 
margins. Some specimens of C. torosa , figured by previous 
authors, have valve shapes which are more or less similar to 
that of C. torosa from Silhouette Island, such as those figured 
by Slack et al. (1995) from the Nile Delta in Egypt, by 
Basha (1987) from Quaternary deposits in the Jordan Rift 
Valley, by Boukhari & Guernet (1985) from Pleistocene 
deposits in the Fayum, Egypt, and by PUGLIESE & STANLEY 
(1991), from Late Quaternary deposits in the Nile Valley. The 
West-African Cyprideis torosa , as figured by CARBONNEL 
(1982, as C. cf. mandviensis ), CARBONEL et al. (1984) and 
Witte (1993) apparently show more resemblance to “Euro¬ 
pean” C. torosa. In this respect, the valve shape of C. torosa 
from Silhouette Island could be interpreted as unusual or un¬ 
known, within adiighly variable species. 

All specimens from the Seychelles lack the postero-ventral 
spine in the right valve. When studying numerous valves of 
the species from Italy, Decima (1964) noticed that all right 
valves possessed a postero-ventral spine. Analysis of speci¬ 
mens from Lake Qarun (Egypt) by the present author, how¬ 
ever, revealed that on 25 specimens (with soft parts), 3 speci¬ 
mens completely lacked a postero-ventral spine. Careful ob¬ 
servation under the microscope showed that in these three 
cases the spine is really absent, and not broken or worn off. 
The other 22 specimens have a more or less developed spine. 
This indicates that in a single population there may be speci¬ 
mens with and without a spine, illustrating that the presence 
of such a spine is perhaps not as important a diagnostic fea¬ 
ture of C. torosa as is generally accepted. 

Three soft part characters have been compared, namely the 
morphology of the hemipenis, the medial seta of the fourth 
segment of the antennule, and the morphology of the male 
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Fig. 1. Distribution of Cyprideis torosa (JONHS, 1850) in Africa (and in S. Europe and SW Asia). Circles: Recent, squares: Quaternary. 
The localities on this map are borrowed from the following publications (in alphabetical order). 

African localities : Baltanas & Garcia-Aviles (1993), Barra (1997), BASSIOUNI (1985,1986), BEYER et al. (1997), 
BONADUCE & MASOLI (1968), BONADUCE & PUGLIESE (1975), BOUKHARI & GUERNET (1985) CARBONEL & PUJOS (1981, 
1982), CARBONEL et al. (1984), Cohen (1986), Daday (1910), Ferre et al. (2001), Gauthier (1928,1932) Gramann (1971), 
Hartmann (1964a), Kempf (1986), Klie (1935,1939), Lindroth (1956), Mansouri etal. (1985), Martens (1984), 

Pugliese & Stanley (1991), Ramdani (1982), Ramdani et al. (2001), Schoning (1996), Slack et al. (1995), Witte (1993), 
WOUTERS (1973), 

The non-African localities on the map are mostly from Lachenal (1989), MEISCH et al. (1991), and the NODE database of the 
University of Greenwich (by courtesy of D. Horne), but also from Aladin (1989), Arbulla etal. (2001), Athersuch (1979), 
Baltanas et al. (1996), Barbeito-Gonzalez (1971), Basha (1987), Bonaduce & Masoli (1970), Bronstein (1947), 
Caraion (1965), Carbonnel (1983), Gulen (1985), Hartmann (1964b), Masala (1968), Meric et al. (2000), 

Montenegro & Pugliese (1995), Nazik et al. (1999), Paulo & Moutinho (1983), Rosenfeld & Vesper (1977), Ruiz et al. 
(1997), SAFAK (1999), Sohn (1965), Tziavos (1979), Schornikov (1961,1967), Yassini & Ghahreman (1976). 
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Plate 2. Male antennules (figs 1-3) and male right first legs (figs 4-6) of Cyprideis torosa (JONES, 1850). Fig. 1. Texel (The Netherlands), 
O.C. 2515. 2. Lake Qarun (Fayum, Egypt), O.C. 2504. 3. Silhouette Island (the Seychelles), O.C. 2496. Fig. 4. Knokke-Heist 
(Belgium), O.C. 2526. Fig. 5. Lake Qarun (Fayum, Egypt), O.C. 2504. Fig. 6. Silhouette Island (the Seychelles), O.C. 2497. 


right first leg, more particularly the length of the terminal 
claw. The morphology of the hemipenis is generally accepted 
to be a good discriminating character between Cyprideis spe¬ 
cies. The importance of hemipenis morphology was already 
underlined by Sandberg & Plusquellec (1974, p. 14), 
stating that “it allows rapid determination of specific place¬ 
ment of any given Cyprideis male”. The significance of 
hemipenis morphology for species discrimination was also 
experienced when describing species of the Cyprideis spe¬ 
cies flock in Lake Tanganyika (Wouters & Martens, 
1994, 1999, 2001). The most important elements of the 
hemipenis are the dorsal shield (DS), dorsal lobe (DL), copu- 


latory process (CP) and copulatory lobe (CL)(P1. 1, fig. la) 
(Wouters & Martens, 1994). 

In the present species the two hemipenes are asymmetrical. 
The dorsal shield is distally rounded in the left hemipenis, 
and pointed in the right one. The dorsal lobe is long, and 
straight or nearly straight, with parallel lateral margins, and 
with rounded or bluntly pointed distal extremity. The copula¬ 
tory process is a large, broadly rounded lobe, and the copula¬ 
tory lobe has a hammer-like appearance, with a slightly 
curved shaft. When comparing each of these elements in 
specimens from different localities (The Netherlands, Plate 
1, figs la-b, Egypt, PI. 1, figs 2a-b, the Seychelles, Pl.l, figs 
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3a-b and Belgium, PI. 1, figs 4a-b) it appears that there are no 
significant differences between them. 

In relation to the left-right asymmetry of the dorsal shield, it 
must be emphasized that this feature is difficult to compare 
with other populations or with other species, because this 
asymmetry is not mentioned in the descriptions of C. torosa 
or of any other Cyprideis species. Some available material 
was re-examined in the present study. None the five 
Cyprideis species hitherto descibed from Lake Tanganyika 
exhibits left-right asymmetry in the hemipenis. It remains 
uncertain whether this asymmetry occurs also in other 
Cyprideis species, or whether it is typical of C. torosa. 

The length of the medial seta of the fourth segment on the 
antennule is another interesting character. It proved to be use¬ 
ful and discriminating when studying the Cyprideis species 
flock of Lake Tanganyika (WOUTERS & MARTENS, 1992, 
1994, 1999, 2000, 2001), and it is, among other features, 
used to distinguish between the genera Cytherissa (seta ab¬ 
sent) and Cyprideis (seta present) (DANEELOPOL & Tetart, 
1990). 

In the material studied here this seta seems to show some 
variation in length. It is longest in specimens from The Neth¬ 
erlands (PI. 2, fig. 1), and shortest in specimens from Silhou¬ 
ette Island (PI. 2, fig. 3). Specimens from Lake Qarun (PI. 2, 
fig. 2) take an intermediate position. The material from Bel¬ 
gium and southern France (not figured) resembles that of the 
Netherlands, but because there is apparently some variation 
in the length of this seta, some specimens are closer to the 
Egyptian material. From this it can be concluded that the dif¬ 
ferences in the length of the medial seta are very small and 
not significant. 

The morphology of the male right first leg and especially the 
length of the terminal claw is another useful feature in 
Cyprideis taxonomy. In the studied material the length of the 
claw shows a large variability. The percentages used here 
represent the length of the claw versus the combined lengths 
of the second, third and fourth segments of the leg. The short¬ 
est claw can be found in specimens from Lake Qarun (50 
%)(P1. 2, fig. 5), then follows the material from the Nether¬ 
lands (51 %)(not figured), the material from Belgium (54 
%)(P1. 2, fig. 4) and finally the material from the Seychelles 
(from 67.8 to 70.5 %)(P1. 2, fig, 6). The specimens from Sil¬ 
houette Island clearly have the longest claws. It is surprising, 
however, to see that the specimens from Lake Qarun, geo¬ 
graphically intermediate between Europe and the Seychelles, 
have the shortest claws of all. 

The male right first leg shows another interesting feature, 
namely a “split seta” on the antero-distal margin of the sec¬ 
ond segment (PI. 2, figs 4-6). This split seta also occurs in 
some other Cyprideis species, such as Cyprideis edentata 
Klie, 1939b. The latter author interpreted this split seta as (p. 
13) a large claw-like seta on which a sensory hair is inserted. 
This remarkable seta can also be seen in Cyprideis stenopora 
Triebel, 1956, Cyprideis gelica SANDBERG & 
PLUSQUELLEC, 1974, and Cyprideis americana (SHARPE, 
1908) fide Sandberg & Plusquellec (1984). In none of 
these species is this split seta as strongly developed as in C. 
torosa. There is one other species, however, in which the split 
seta very much resembles that of C. torosa , namely Cyprideis 
australiensis Hartmann, 1978. Apart from this feature, 


there are a number of other valve and soft part characters of 
C. australiensis that are very similar to those of C. torosa. 
This close resemblance between the two species can be inter¬ 
preted in two ways: either both species are very closely re¬ 
lated, or the species are synonymous. It is not the aim of this 
paper to elaborate on this, but given the zoogeographical im¬ 
plications, the morphological similarity between these two 
species needs further research, preferentially on the basis of 
newly acquired material. 

JAIN (1978) described Cyprideis mandviensis from the west 
coast of India. As far as the valve shape is concerned this 
species is very similar to the specimens of C. torosa from the 
Seychelles. C. mandviensis has elongate valves, and it lacks a 
postero-ventral spine in the right valve. JAIN (1978) empha¬ 
sized that the difference between C. torosa and C. 
mandviensis is not only in the shape of the valves, but also in 
the number of anterior marginal pore canals. C. mandviensis 
has fewer anterior pore canals, namely 25-30, whereas C. 
torosa has 33-40 (according to DECIMA, 1964). The speci¬ 
mens from the Seychelles have 32 to 39 marginal pore ca¬ 
nals. Unfortunately, the appendages of C. mandviensis re¬ 
main unknown. 

When comparing C. torora , from different localities, with the 
Cyprideis species flock of Lake Tanganyika, it can be ob¬ 
served that, among other differences, the Tanganyikan spe¬ 
cies of the genera Cyprideis, Tanganyikacythere, Mesocypri- 
deis, Romecytheridea, Archeocyprideis and Kavalacythereis 
all lack the left-right asymmetry in the dorsal shield of the 
copulatory appendage, and the split seta on the male right 
first leg. This leads to the conclusion that species of the 
Tanganyikan Cyprideis species flock are not closely related 
with Cyprideis torosa. The ancestry of this flock must be 
sought for elsewhere, maybe in one of the numerous fossil 
Cyprideis species and subspecies described from Neogene 
deposits from the Mediteranean area and the Paratethys. 

In a recent publication on the genetic differentiation in C. 
torosa SYWULA et al. (1995) concluded that the studied Eu¬ 
ropean populations of C. torosa are genetically similar to 
each other to such a degree that they should be treated as sets 
of subpopulations, rather than as separate units. One can 
wonder if the same conclusion could be reached when study¬ 
ing populations from a much wider geographical area, in¬ 
cluding far eastern and southern localities. According to 
SYWULA et al. (1995), this similarity is largely due to the pas¬ 
sive dispersal of C. torosa by aquatic birds. Passive dispersal 
is frequently cited in the literature to explain the distribution 
of C. torosa (Klee, 1939a, SANDBERG & PLUSQUELLEC, 
1974, VAN Harten, 1990, and many others), and is probably 
also an acceptable explanation for the presence of C. torosa 
in the Seychelles. 

In a remarkable paper on the effects of genotype and environ¬ 
ment on phenotypic variability in Limnocythere inopinata , 
YIN et al. (1999) threw a new light on this widely distributed 
species. They concluded that both valve shape and the abso¬ 
lute and relative length of limb setae can be affected by envi¬ 
ronmental factors and by genotype, and this in parthenoge- 
netic as well as in bisexual populations. 

The final conclusion of this fine article is (p. Ill) that it is 
impossible to single out population(s) as separate and recog¬ 
nizable clusters. All specimens investigated are therefore 
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Plate 3. Cyprideis torosa (JONES, 1850). Fig. 1. Knokke-Heist, Belgium, O.C. 2527 and 2529 (a: LV male, L 1.18 mm, b: RV male, L 

1.16 mm, c: LV female, L 1.04 mm, d: RV female, L 1.01 mm). Fig. 2. Etang de Malagroy, Camargue, S. France, O.C. 2524 and 
2520 (a: LV male, L 0.99 mm, b: RV male, L 0.97 mm, c: LV female, L 0.94 mm, d: RV female, L 0.92 mm). Fig. 3. Lake 
Qarun, Fayum, Egypt, O.C. 2505 and 2510 (a: LV male, L 1.06 mm, b: RV valve male, L 1.04 mm, c: LV female, L 1.00 mm, d: 
RV female, L 0.96 mm). Fig. 4. Silhouette Island, Seychelles, O.C. 2496 and 2501 (a: LV male, L 0.98 mm, b: RV male, L 0.97 
mm, c: LV female, L 0.88 mm, d: RV female, L 0.87 mm). RV = right valve, LV = left valve, L = length. 











138 


KAREL WOUTERS 


maintained within L. inopinata , which can thus be consid¬ 
ered a very variable species. 

Having studied and compared Cyprideis torosa from differ¬ 
ent localities, the present author assumes that for this species 
the situation may well be comparable to that of L. inopinata , 
namely that it is a very variable and widely distributed spe¬ 
cies. The new approach adopted by Yin et al. (1999) is a 
milestone in ostracod research, which will compel us to re¬ 
view some old ideas. Cyprideis torosa , considered to be one 
of the best-known ostracod species, is maybe not so well- 
known as we would like to believe. The simple discovery of 
new material in the Seychelles, which in this study is identi¬ 
fied, with some reserve, as C. torosa , raises several new 
questions, which cannot or only partially be answered in the 
present paper. It is hoped that the morphological data pre¬ 
sented here, and the questions raised, will be useful for fur¬ 
ther research. 
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